Prospects for Vector-Based Gene Silencing to Explore Immunobiological Features of Schistosoma mansoni.
Schistosomiasis is a prevalent, socioeconomically important disease of humans caused by parasites of the genus Schistosoma (schistosomes or blood flukes). Currently, more than 200 million people worldwide are infected with schistosomes. Despite major research efforts, there is only one drug routinely used for effective treatment, and no vaccine is available to combat schistosomiasis. The purpose of the present article is to (1) provide a background on the parasites and different forms of disease; (2) describe key immunomolecular aspects of disease induced in the host; and (3) critically appraise functional genomic methods employed to explore parasite biology, parasite-host interactions and disease at the molecular level. Importantly, the article also describes the features and advantages of lentiviral delivery of artificial microRNAs to silence genes. It also discusses the first successful application of such an approach in schistosomes, in order to explore the immunobiological role of selected target proteins known to be involved in egg-induced disease. The lentiviral transduction system provides exciting prospects for future, fundamental investigations of schistosomes, and is likely to have broad applicability to other eukaryotic pathogens and infectious diseases. The ability to achieve effective and stable gene perturbation in parasites has major biotechnological implications, and might facilitate the development of radically new methods for the treatment and control of parasitic diseases.